pairment of the citric acid cycle (TCA-cycle). In 3~4 weeks after biliary obstruc tion, the metabolic rate reduced to a level comparable to liver necrosis produced by CCl4. This reduction of the metabolic rate of n-butyric acid is postulated as one of the pathogenic factors for fatal liver insufficiency in many cases of obstructive jaundice. While the reduction is mild and mobile in the early stage of jaundice, it may be of significance for preventing fatal liver insufficiency to relief the obstruction as early as possible. obstructive jaundice; short chain fatty acid; hepatic coma; ketogenesis While many patients with obstructive jaundice have died of hepatic coma, the real pathophysiological entity of the liver impairment still remains obscure. It is very difficult, therefore, to elucidate the relationship between obstructive jaundice and liver insufficiency. In the present study, the capacity of the liver to metabolize short chain fatty acids (abbreviated as SCFA) that are regarded as one of the important pathogenic factors for hepatic coma was examined, using slices of the liver obtained from rats with obstructive jaundice. The rat liver with CCl4 poison ing was also studied as an example of serious liver insufficiency with the aim to elucidate the liver impairment in obstructive jaundice.
MATERIALS AND METHODS
Preparation of experimental animals. Obstructive jaundice was induced in Wistar rats weighing about 200g by ligation and division of the common bile duct. These animals were divided into five groups consisting of 4 to 5 rats each and were sacrificed at 1, 2, 3, 4 and 6 weeks after biliary obstruction (abbreviated as 1, 2, 3, 4 and 6 week groups, respectively) and the liver specimens and blood were obtained for histological and hydroxide. The potassium hydroxide solution was transferred into a centrifuge tube. 1ml of 0.1M Na2CO3 and 3ml of 0.1M BaCl2 were added, then the mixture was centrifuged. The precipitates obtained were washed three times with water, two times with ethanol and once with ether, and were transferred to planchet, dried under an infrared lump and radioactivity was determined by a gas flow counter.
RESULTS

Histological findings
The histological findings in the liver in biliary obstruction were reported previously (Koyama et al. 1975 ) which were summarized as follows: the bile duct proliferation and fibrosis usually occurred and their grades progressed with the duration of biliary obstruction, and after 6 weeks, the histology showed biliary cirrhosis. In the liver in CCl4 injected rats, a marked necrosis of hepatocyts was seen in centrolobular area.
Results of liver function tests
As reported previously (Koyama et al. 1975 ), values of seum bilirubin, GOT, ALP, etc. were elevated markedly at one week after biliary obstruction, keeping mild elevation thereafter. The rise in serum GPT level was not impressive. In the CCl4 injected group, values of GOT, GPT and ALP were markedly elevated and their mean values were 2247 (Karmen unit), 821 (Karmen unit) and 66.1 (KingArmstrong unit), respectively. The serum bilirubin level was not increased (0.2 mg/100ml). 
Rate of n-butyric acid metabolism
The activities of livers to metabolize butyric acid were shown in Fig. 3 ; the activity decreased along with the duration of biliary obstruction, and the rate of metabolism of butyric acid was most remarkably reduced in the CCl4 injected group.
Ketogenesis
Endogenous ketogenesis. The hepatic endogenous ketogenesis decreased with the prolongation of biliary obstruction (Fig. 4) , a significant difference was observed between the control group and the 2 -4 week groups but the difference between the CCl4 injected group and the control group was slight and statistically insignificant.
Ketogenesis from the butyric acid added. The ketogenesis from the butyric acid added also decreased along with the duration of biliary obstruction as shown in Fig.4 , and the ketogenesis was minimum in the CCl4 injected group. The 2, 3 and 4 week groups and the CCl4 injected group showed statistically significant diffrences from the control group at a 1% risk. The CCl4 injected group showed statistically significant differences from the 1 and 2 week groups but not from the 3 and 4 week groups.
Formation of 14CO2 from the butyric acid added
The amounts of 14CO2 formed in various groups were not so significantly dif ferent from each other, although the 14CO2 formation in the CCl4 injected group was considerably smaller as compared with the control group and the biliary obstruction groups (Fig. 5) .
In Table 1 are summarized the differences in the rate of metabolism of butyric acid and of ketogenesis between the groups. Table 1 also includes the ratio of the extents of decrease in ketogenesis and in the rate of metabolism of butyric acid. The results in Table 1 suggest that the decreased rate of metabolism of butyric acid observed in the liver after the prolonged biliary obstruction may be accounted for mostly by the reduced ketogenesis. (Fischer and Recant 1956; Recant 1956 ) . Disturbance in ketogenesis may be claimed to be a phenomenon common not only in obstructive jaundice but also in various kinds of liver impairment. It should be emphasized that lowered ketogenesis and the decreased SCFA metabolism are closely related each other, depicting a pattern of impaired liver function obstructive in jaundice that has not been advocated before. As biliary obsturction persists, these disturbances progress, and within 4 to 6 weeks the disturbances reach up to the same levels as in a typical liver impairment caused by CCl4 , suggesting that obstructive jaundice leads to death due to liver insufficiency. On the other hand , these disturbances are relatively mild in the early stage (1 to 2 weeks) of biliary obstruction. These disturbances seem to be flexible and reversible, and when the relief of obstruction is performed in an early stage, these disturbances may be restored to normal, preventing the aggravation to liver insufficiency.
DISCUSSION
